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In these days when our schools are crowded to their utmost capacity, when 
the size of our school buildings and the perfection of their workmanship render natural ven­
tilation impossible, the need of ventilation is better understood. We find as much atten­
tion paid to it and the general comfort of the occupants of such buildings, as is bestowed 
on their external appearance.
To be progressive is a natural characteristic; and to retard advancement where the 
foundations of so many promising careers are laid, is not in harmony with American ideas.
Air and heat are two necessary elements of life in nearly every form. Kow to se­
cure the first in a pure condition, and the last most economically, constitutes the problem 
of Heating and Ventilation. It is complicated by the fact that it is not only neoessary 
to secure pure air, and in a proper quantity; but it is equally important to dispose of foul 
and used air.
The great difficulty which attends coming to correct conclusions about the prob­
lems involved in Heating and Ventilation, is the fact, that the actual movements of the air 
are invisible and imperceptible. In consequence of this, almost any method of prooeedure 
may* by specious reasoning, be made theoretically to fill exact requirements. Experiment­
ers have, however, made the motion of air visible and perceptible by means of various vapors 
or other finely divided substances.
The various methods of Heating and Ventilation may be divided into two distinct
Classes, viz.I that which is effected by gravity, or by the difference between the weight of 
a column of warm and a column of cold air; and that which is forced by mechanical devices.
Under the first are considered! *•:
(a) The hot air furnaoe. ~-
(b) The indirect, steam, and hot water.
(c) The direct-indirect steam and hot water.
The hot air furnace consists substantially of a large stove located usually in the 
cellar and surrounded by an air chamber with flues leading to the different rooms. A supply 
of fresh air is furnished to the chamber from out of doors. They are quite expensive in 
fuel and need frequent repairs, and it is difficult, and often impossible to secure a uniform 
distribution of heat throughout the building; the distant rooms and those most exposed to 
winds being the ones to suffer.
In the indirect steam and hot water, the radiating surface for the different rooms 
is all located in the basement. Fresh air from outside passes over the radiating surface of 
ooils and is from there distributed throughout the building in the same manner as from the 
hot air furnace. It is to some degree open to the same objection as furnaces in regard to 
the distribution of heat.
The direct-indirect steam and hot water consists of radiators for each room provi­
ded with an independent cold air supply. It is to some extent dependent for its best effi­
ciency on the direction and velocity of the wind. It furnishes good ventilation when the
wind is not too strong; otherwise the air supply must be shut off to prevent cold air from en­
tering the room.
The second method* the hot blast system, which is now coming into extensive use, 
represents, perhaps, the most intelligent and efficient plan which has yet been devised.
In large buildings containing large numbers of people, it is undoubtedly superior to all oth­
ers.
Recognising the fact that there is very little data to be found relating to this 
system, we have undertaken a series of tests on a plant erected by The B. P. Sturtevant Co. 
in the Hill Street High Sohool of Champaign, Illinois.
Plate I gives a general view of the building.
Plate II gives basement plan with arrangements of distributing ducts.
Plate H a  and Plate lib give first and second floor plans.
The heating plant is located in the south west corner of building, in the basement. 
It consists of boiler, engine, fan, heater, pump, and ducts. The cost of installation was 
about $3000.00.
DESCRIPTION OF PLANT.
Boiler.
a) Type of boiler horizontal tubular.
b) Diameter of shell 4 ’ 6".
o) Length of shell lti' 0".
d) Number of tube3 H2.
e ) Diameter of tubes 4".
f ) Length of tubes lb*.
g) Diameter of dry pipe a”.
h) Length of furnace 4'.
i) Width of furnaoe 4' 10£".
J) Kind of grate bars plain stationary.
k) Width of air spaoe 4*.
1) Ratio of area of grate to area of air space 2.5 to 1.
ra) Area of ohimney 5-| Sq.ft.
n) Height of ohimney 60'.
o) Length of flue connecting to ohimney 15’.
P) Area of flue connecting to chimney 4*37 3Q.lt.
a ’ ) Grate surface 19.5 sq.ft.
b* ) Heating surface 632 sq.ft.
o' ) Area of draught through tubes 3.66 sq.ft.
d ' ) Ratio of grate to heating surface 1 to 42.6.
e' ) Ratio of least draught area to total heating surface 1 to 227.2.
f  ) Ratio of least draught area to grate 1 to 5.3.
g*> Water 3pace 6 c A+.ft.
h* ) Steam space 7 y c«, yf
i') Ratio of' grate to water space 
j') Ratio of grate to steam space
A) Grate surface, width 4' 10£", length 4', area
B) Water heating surface
C) Ratio of water heating surface to grate surface 
PLATS TIT gives the boiler setting.
/ ti 
/ -v*
19.5 sq.ft. 
b32 sq.ft. 
42»b to 1.
ENGINE.
1 ) Kind of engine
2 ) Maker's name
3 ) Diameter of cylinder
4 ) Length of stroke
5 ) Volume of piston displacement H.
U ) " * " ■ C.
7 ) Diameter of piston rod
b ) Travel of valve 
9 ) Piston area
10) Clearance volume H.
11 )
throttling, vertical, pisto 
B. P. Sturtevant. 
13*.
7".
92b.9.
919.59.
1.3125'.'
2.75".
132.7 sq.in.
5b.05ti cu.in.
valve.
N c. 57.475 cu.in
12) Clearance percent piston displacement H. b. 2%
15) " • ■ " C. <6. 2.%
14) Diameter of fly wheel 3b".
15) Diameter of crank shaft 3".
lb) Engine constant for one R. P. M. and 1.1b. M. E. P. H. .00234
J ft t9 ft If ft ft ft •t It It M It H C. .00227
FAN.
1) Diameter of fan bb".
2) Height of housing 112"
3) Number of blade3 b.
4) Width of blades at periphery to (X N&-* 3 •
5) Area of blades (each) 3.78 sq.ft.
b) Diameter of fan pulley 20".
7) Area of inlet to fan 11.35 sq.ft
5) Area of outlet 22 Sq.ft.
HEATER. -
Plate T V  shows seotion of heater, and dimensions of same.
Total number of sections
Number of rows in each section 4
Total number of feet of pipe 3723^.
Area of opening of heater 27-J sq.ft.
Ratio of heating surface in ooils to ou. ft. of spaoe heated 1 to 115
This heater is known as the corrugated sectional base heater. The foundation on
whioh it rests is constructed of wrought angle iron. The free expansion, lengthwise, of sec­
tions is allowed for by resting one end upon balls supported by a small casting. The sides 
of the sections are corrugated and pipes placed equidistant. Upon the end of each aection is 
a circular flanged head divided by a horizontal diaphram, the upper part communicating with 
the steam supply and the lower with the drip. The sides of the heads are fitted with blanked 
gaskets, so that one or more sections may be cut out when desired. The section nearest the 
fan is connected with the exhaust steam from the fan engine. The condensation of this sec­
tion is transmitted through 111" pipe into the sewer. The condensation from all the other 
sections is conducted by l£H pipe to a standard automatic receiver which is connected to a 
standard duplex pump.
PUMP.
The supply of steam whioh operates the pump is controlled by a valve and float in 
the automatic receiver. As the water of condensation from the coils is returned and falls 
into the receiver, the float rises, and acting upon the valve, causes it to admit steam to the 
pump. As the level of the water in the receiver lowers, the steam is throttled down and the 
pump is lessened in speed. The receiver and pump are on a single base.
The air is taken from out of doors through opening "A" shown on basement plan.
From there it is forced by the fan, partly over the heater and partly through the cold air 
duct. The cold air duot is located above the hot^ and a damper is placed in each. These 
ducts lead to vertical flues in the wall, through whioh the air is delivered to the rooms.
At the bottom of the flue where the ducts enter, a mixing damper is placed, which is regulated 
by a chain in each room. The air enters the room through a register about eight feet above 
the floor, located in an inside wall. The foul air is removed through a register at the floor 
line on the same side of the room as the hot air register.
Description of Instruments and Methods Used.
The scales used for weighing coal were "Howe" scales which had been calibrated.
. The steam gauge in regular use on the boiler was used. The draught gauge consist­
ed of a U tube containing water, with one end open to the atmosphere, and the other connected 
at a point in the vertical flue about twelve tA*te from the boiler shell. The pyrometer used 
was a "Queen* instrument with nitrogen compressed above the mercury. It was inserted in the 
horizontal flue leading to chimney, about four feet from the boiler shell. * The part of py­
rometer exposed to the hot gases was about thirty-3ix inches long.
The calorimeter was a "SCHASFFSR and JBUfiDfiNBSRG*, separating type, and for all the 
tests was attached to the vertical riser about two feet from the boiler shell. The feed wa­
ter was measured by a Worthington hot water meter which was carefully calibrated and correc­
tion applied to readings. The cold water which was used to provide for the loss by the ex­
haust from the engine, was measured by a Thomson oold water meter. The indicator was of the 
Crosby make, with a two inoh drum and a twenty pound spring. The anemometer was of the fan 
type, and was calibrated. The thermometer used for taking temperatures in the rooms was of
the common tin case type. -----
METHOD OF CONDUCTING TESTS.
Boiler.
Just before starting the test, the fire was oleaned and allowed to burn low; and as 
the test began, the fir>- was closely inspected, the amount of coal in the grate estimated, and 
readings taken of gauges, water oolumn, meters, etc.. In closing the test, the amount of 
coal on the grate, the height of water in the column, and the reading of the steam gauge, were 
made to conform as nearly as possible to the conditions under which the test was started.
Observations were made every fifteen minutes, except calorimetric observations.
These were made every hour. Coal was weighed in a box placed on platform scales, 100 lbs. of 
coal being weighed at a time. The fireman shoveled directly from this box into the furnace. 
The coal remaining wa3 reweighed after each firing, and thus a record wa3 kept of the rate of 
firing, and accuracy insured as to the total amount of coal used in any test. A sample of 
coal was taken from each 100 lbs. and analysis made. The firing on all tests except one, was 
done by an outside fireman, to avoid partiality.
Table I gives results of observations on the indicated dates.
TABLE I.
Results of Boiler Trials at Champaign High School. 
To determine evaporating efficiency.
ITEMS.
1. Dates of trial. 1^95 1898.Oct.28.Dec.13.Jan.28.Jan.29.Jan.30.Feb.20.Feb.21.
2. Duration of tests, (hrs.). 8 8 5 8 8 8 8
Average Pressures.
7. Steam pressure in boiler by gauge (lbs. ) 31.75 32.94 28.5 32. 30.4 38. 7 42.1
8. Absolute steam pressure (lbs. ) 48.45 47.84 43.2 48.7 45.1 53. 4 58.8
9. Force of draught in inches of water .14 .2 .3 • .35 .28 .39 .35
Average temperatures in degrees Fahr.
11. Of external air 42.5 22.8 30. 39. 43.8 3.5 18.2
12. Of fire room 88.3 80.5 88.5 84. 82.4 83. 80.
13. Of steam 278. 277.5 271.8 278.5 274.4 285 . 288.9
14. Of escaping gases 321.7 383. 395. 318. 338. 459 .5 482.
lb. Of feed water 202.5* 181. 150. 130. 107. 148. 159.
• Readings of feed water temperature were taken regardless of whether the pump was
running or not, and as the feed water pipe is above the boiler, the temperature was affected.
TABLfi T. continued.
Fuel.
Cost of coal per 2000 lbs. at boilers ($ )2.15 2.15 2.15 2.15 2.15 2.15 2.15
10. Total amount of coal consumed (lbs) 10b? 9b 7
slack.
700 800 715 1788 1420
IV. Moisture in coal Assumed dry for calculations
10. Dry coal oorisumed (lbs) 10b7 9b 7 700 800 715 1788 1420
19. Total refuse, dry (lbs) 145 70 88 104 93 247 227
20. Total combustible (lbs) 922 897 bl2 898 822 1519 1193
21. Dry coal consumed per hour (lbs) 133.3 120.8 140. 100. 89.3 220.7 177.5
22. Combustible consumed per hour (lbs) itc 112.1 121.25 87. 77.7 189.8 149.1
Results of Calorimetric Tests.
20. Quality of steam (dry staam as unity) . 9b . 98 . 98 . 983 . 983 .985 .988
24. Percentage of moisture in steam .02 .02 .02 .017 .017 .015 .014
25. Number of degrees superheated 0 0 0 0 0 0 0
Water.
2b. Total weight of water pumped into boiler
and appearently evaporated (lbs) 5740 8531 5189 8435 5811 12375 10243
27. Water actually evaporated; corrected
for quality of steam (lbs) 5b25 8400.4 5085 8328 5724 12189 10099
TABLS I. continued. 
2d. Equivalent water evaporated into
dry ateam from, and at 212° P. 5793. 75)o 646. 4 54db. 6990. t>45b. 13266. 10906.
29. Equivalent total heat derived from 5600612.5 5297990 6239160 10533257
fuel in British Thermal units bo404l5 6755166 12633796
30. Equivalent water evaporated into dry
steam from and at 212° P., per hour oal. 
Economic Evaporation.
85t>« 1097. 673. 607. 1660.7 1363.2
31. Water actually evaporated per pound of
dry coal from actual pressure and Temp. 5.2 
31^ Equivalent water evaporated for $1.00
6.6 7.2 7.9 6. 6.9 7.1
from and at 212° P. 503a. 6565. 7324. 6165. 6406. 6992. 7222.
32. Equivalent water evaporated per pound
of dry coal from and at 212° F. 5 . 4 5 7. 06 7. a 6.7 9. 7.5 7.6
53. Equivalent water evaporated per pound
of combustible from and at 212° P. U.2 
Commercial Evaporation.
7.6 d. 9 10. 10.3 6.7 9.
34. Equivalent water evaporated per pound of 
dry coal with one sixth refuse at 70 lbs.
gauge pressure from temperature of 100°F.4.5 5.5 6.5 7.2 7.46 b*5 6.5
TABLE I. ontinued.
Rate of combustion.
35. Dry coal actually burned per square foot
of grate surface per hour 
3t>* Consumption of dry coal per hourf coal 
assumed with one sixth refuse*
6.4 6.2 7.1 5.1 4.5 11.3 <c •
Per sq. ft. grate surface 5.6 6.9 7.5 5.3 4.8 11,2 9.1
37* Same* per sq* ft. water heating surface .15 .15 .11 .12 .11 .27 .21
3d. Same, per sq. ft. least area of draught 
Rate of evaporation.
39. Water evaporated from and at 212° F. per
35.2 36.7 25.08 28.5 24.5 62.1 48. 8
sq.ft, of heating surface per hour 
40. Water at 100° F. evaporated per hour 
into steam of 70 lbs. gauge pressure
.82 1.1 1.32 1.04 .97 2. 1.6
per sq. ft. grate surface 30.3 38. 48. 9 38.9 35.9 74, 60.3
41. Same, per sq.ft, of water heating surface(.71 . 88 1.1 .91 . 84 1.7 1.4
42. Same, per sq.ft, least area of draught
Commercial Horse Power.
43. On a basis of 30 lbs. water per hour 
evaporated from a temperature of 100° F.
161. 203.4 260.7 207.4 191.7 394.6 321.
into steam of 70 lbs. gauge pressure 19.7 24.5 31.8 25.3 23.3 48.1 39.3
TAELE T. continued-
4 Number of horse power obtained for $1.00 17.1 23.5 *45,4 31.6 30.2 25.2 26.
44. Horse power, builder's rating at 15 Sq.ft.
per horse power 55. 55. 55. 55. 55. 55. 55.
45. Per cent developed below rating 65. 56. 42. 54.- 57. 54. 52.
46. Total B. T. U. derived from fuel per lb. 5230 6763 7566 1 6443* 6725 7260 7416
Plate V. gives graphical log of boiler^. engine « *
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Method of Conducting Engine Test
Before the preliminary test, the cylinder head was removed and dimensions taken of 
parts. The tests on all dates began at the same time as the boiler and fan tests. Cards 
were taken every fifteen minutes by a Crosby indicator with a two inch drum and a twenty pound 
spring. Both ends of cylinder were connected by a three way oock, to which the indicator was 
fastened.
Tables IT to V give results of I.H.P. as calculated from cards. Plate Vf gives 
samples of cards obtained.
TABLE II.
Record of a preliminary 3i hour test on 13X7 B. F. Sturtevant engine. Oct.29,1895.
Time •PM•CC • M. E. P. I. H. P. Total Remarks.H. ' C. H. C.
8-30 90 4.5 4.0 .947 . 835 1.78 The day being warm, the engine and8-45 90 4.5 4.0 .94 7 .835 1.78 fan were shut down at noon.9-00 78. 3.8 3.5 .693 .633 1.33 The rest of the day, the building was9-15 55. 2.5 2.2 .321 .280 .60 heated and ventilated by indirect sys-9-30 50. 1.8 2.0 .210 .232 .44 tem.9-45 51. 2.5 2.5 .298 .295 .5910-00 50. 2.9 2.6 .339 .301 .6410-15 52. 2.5 3.0 .304 .362 .67
10-30 57. 2.5 2.8 .333 .370 .70
10-45 60. 2.4 2.8 . .337 .389 .7311-00 54. 2.4 2.3 .303 .288 .5911-15 56. 2.6 2.2 .339 .275 .61
11-30 50. 2.6 2.2 .304 .255 . 56
11-45 48. 2.2 2.0 .247 .223 .47
12-00 48. 2.3 2.5 .258 .278 .54
TABLE ITT
Determination of T. H. P. for an eight hour trial of 15X7 B. P.
at Champaign High School, Deo. 15. 1895.
Time M. E. P. I. H. P
H. C . H. C.a. 00 10. 8.5 3.42 2.828-15 9. 8.2 2.95 2.51
8-30 7.5 7. 2.10 1.91
8-45 (3.5 6* 1.73 1.55
9-00 <3.3 6* 1.44 1.339-15 7.2 6.5 1.82 1.59
9-30 • 7.2 7. 1.85 1.75
9-45 <3.5 6.8 1.81 1.8310-00 5. 4. .98 .78
10-15 5. 4.8 1.03 . 98
10-30 4.5 5. .93 1.0010-45 3.5 4. . 55 .7211-00 5.5 5. 1.15 1.02
11-15 5. 4. .95 .74
ii -30 3. 3. .35 .34
11-45 3.3 2.8 .42 .34
12-00 3.2 3.5 .42 .44
12-15 3.5 3.5 . 48 .44
12-30 3. 2.8 .35 .32
12-45 3. 3. .34 .331-00 2.5 2.8 .28 .28
1-15 3.5 3. .41 .34
1-30 3. 3. .38 .35
i -45 3.2 3.5 .38 .38
2-00 2.9 3. .32 .332-15 3. 3.2 .35 .38
2-30 3.5 3.5 .48 .48
2-45 4. 3.8 .54 .50
2-$0 3.5 3. .48 .39
Eviction.5 .7 .07 .09
cards. 1. 1.2 .18 .21
2. 1.9 .45 .43
1.5 1.2 .38 .29
2.5 1.9 -^L. . _ .57 .
2. . 58
Total R.P.M. Remarks.
8.24 148a. Engine Constant5.55 140. H. - .00234
4.01 120. C. - .00227
3.28 114.
2.77 98.
3.41 108.
3.50 110.
3.24 108.
1.74 84.
1.99 88.
1.93 88.
1.37 80.
2.18 90.
1.70 82.
.89 50.
.75 54.
.88 55.
.90 58.
.87 50.
.87 48.
.54 45.
.75 50.
.71 52.
.74 48.
.85 48.
.71 50.
.94 58.
1.04 58.
.87 58.
. 15 58.
.39 78.
.89 98.
.87 ID 8.
1.34 1*32. .
1.30 142.
Sturtevant engine
2 84
TABLE IV.Record oi‘ a three days test oi a B . F. Sturtevant Engine on Jan. 28,29,&30 , 1896.
Time R.P.M. M. E. P. I. H. P. Total I. :H. P.28 29 30 28 29 30 28 29 30 28 29 30H. C. H. C. H. C. H. C. H. C. H. C.7-00 150 154 135 10.3 9.4 10. 5 9.5 7.8 8.5 3.61 3.2 3.78 3.32 2.68 2.39 6.81 7.1 5.077-15 160 148 128 10.7 9.5 9.8 9. 7.5 7.9 4. 3.45 3.39 3.02 2.32 2.15 7.45 6.41 4.477r30 150 140 120 10.5 9. 9.2 8.2 7.5 7.8 3.58 3.46 3.01 2.61 2.19 2.04 7.04 5.62 4.237-45 102. 98. 110. 5.2 5. 4.8 4.8 6.5 6.7 1.24 1.15 1.07 1.05 1.72 1.62 2.39 2.12 3.848-00 108. 98. 108. 8. 5.5 5.5 5.2 6.5 6.5 1.48 1.33 1.26 1.16 1.64 1.59 2.81 2.42 3.238-15 90. 95. 108. 4.4 4. 4.8 5. 6. 6.3 .92 .81 1.06 1.07 1.59 1.47 1.73 2.13 3.068-30 98. 92. 98. 4.5 4.4 4.5 4.8 5.5 5.3 1.01 . 96 . 96 .95 1.21 1.22 2.03 1.91 2.438-45 98. 88. 102. 5. 4.8 3.3 3.3 6. 6.1 1.14 1.06 .51 .49 1.44 1.39 2.21 1.00 2. 839-00 102. 70. 108. 5. 5. 3.4 3.4 6.2 6.4 1.19 1.15 *55 .54 1.58 1.49 2.34 .99 3.079-15 80. 74. 104. 4. 3.8 3.7 3.6 5.8 6. .75 .69 .64 .60 1.46 1.37 1.44 1.24 2. 839-30 75. 72. 100. 3.8 3.4 4. 3.5 5.5 5.5 . 66 .57 .67 .57 1.28 1.24 1.23 1.24 2.529-45 70. 44. 102. 3.5 3.4 2. 2. 5.7 5.5 .57 .54 .20 .19 1.31 1.31 1.11 .39 2.6010-0070. 40. 102. 3.5 3.4 2. 1.9 5.5 5.5 .57 .54 .18 .17 1.31 1.27 1.11 .35 2.3810-1578. 44. 100. 4.3 4. 2.4 2. 5. 5.2 .76 .71 .24 .19 1.21 1.13 1.47 .43 2.6010-3080. 42. 98. 4.1 3.9 2.3 2. 4.9 5. .76 .71 .23 .18 1.07 1.06 1.47 .41 2.5110-4580. 44. 102. 3. 2.8 2.3 2.2 5.8 6. .42 .38 .23 .22 1.43 1.34 .8 .45 2.1411-0088. 42. 104. 3.2 3.2 2.4 2.3 5. 9 6.2 .49 .47 .23 .22 1.46 1.39 . 96 .45 2.3511-1584. 42. 102. 3.4 3. 2.3 2. 5.5 6. .51 .44 .23 .18 1.43 1.27 . 95 .41 2.711-3082. 42. 104. 3.5 3.2 2.3 2. 6. 6.2 .51 .44 .23 .18 1.48 1.41 . 95 .41 2. 8911-4580. 44. 102. 3. 2.8 2. 1.9 6. 6.5 .42 .38 .20 .19 1.55 1.39 . 80 .39 2. 9412-0080. 44. 108. 3. 2.8 2.2 2. 6.5 6.7 .42 .38 .22 .19 1.66 1.56 . 80 .41 8.2212-1580. 42. 112. 2.8 2.8 2.2 1.9 6.7 7. .39 .38 .22 .18 1.83 1.70 .77 .4 3.5312-3050. 42. 108. 2.6 2.5 2.2 1.8 5.7 6. .3 .28 .22 .17 1.48 1.37 .54 .39 2. 8512-4548. 104. 2.5 2.2 5.8 6.5 . 26 .23 1.58 1.36 .49 2.94—00 42. 100. 2.2 1.9 5.5 6. .22 .18 1.40 1.24 .4 2.641-15 80. 42. 86. 3. 2.8 2.2 1.8 4.5 4.8 .42 .38 .22 .17 . 96 .87 .80 .39 1.361-30 82. 42. 88. 3.1 3. 2.2 1.8 4. 4.5 .44 .42 .22 .17 .92 .80 . 80 .39 1.721-45 42. 42. 92. 2.2 2. 2.2 2. 4.5 4.8 .22 .18 .22 .18 1.03 .94 .4 .4 1.973-00 42. 94. 2.2 2. 4.8 4.8 .22 .18 1.05 1.02 .4 2.072-15 80. 44. 92. 3. 2.5 2.5 2. 4.2 4.9 .42 .34 .25 .19 1.05 .88 .76 .44 1.933—30 52. 44. 92. 2.7 2.5 2.5 2. 4.8 5. .33 .30 .25 .19 1.07 1.00 .63 .44 2.072-45 54. 48. 3. 2.5 2.4 2.3 .31 .29 . 26 .25 .6 .51
TABLE V
Record of' a 15X7 B. F. Sturtevant Sngi
No. Time R.P.M. M . E. P.20 21 20 21Eng. Fan. Eng. Fan. H. C. H. C.1 8-30 182 295 130 237 12.8 11.5 8. 7.22 8-45 188 302 148 288 12.5 12. 10. 9.23 7-00 180 291 130. 237 11.5 11.3 8.8 8.4 7-15 152 278 134 248 10. 9.8 8.5 8.5 7-30 182 295 132 240 11.5 10.8 8.5 8.6 7-45 170 309 t46 288 12.2 12. 9. 9 9.7 8-00 170 309 148 289 12.5 12. 10. 9.2
8 8-15 182 295 108 178 11.5 11. 8.3 8.29 8-30 180 291 120 218 11. 10.5 7. 8.o10 8-45 180 291 94 171 11.5 11.3 5. 5. •11 9-00 158 288 92 188 11.2 11. 5.2 5.12 9-15 150 273 88 180 10.3 10. 5. 5.13 9-30 120 218 98 175 7. 7. 5.1 5.214 9-45 128 229 90 184 7.5 7.2 5.2 5.215 10-00 124 228 92 187 7.8 7.2 5.2 4.9lt> 10-15 124 228 82 149 7.2 7.2 4.5 4.417 10-30 122 222 90 184 7.7 7.3 5. 4.718 10-45 122 222 8.8 8.819 11-00 120 218 80 148 8. 8 8.4 4.1 4.20 11-15 90 184 78 142 4.8 4.8 4.1 4.321 11-30 80 148 78 138 4.2 3.9 4.1 4.22 11-45 78 142 78 138 3.9 3.5 4.2 4.23 12-00 74 135 78 138 3.9 3.9 4. 4.324 12-15 80 148 74 135 4. 4. 3.7 3.825 12-80 84 184 78 142 4.2 4.2 4.1 4.128 12-45 74 135 80 148 3.9 3.9 4.2 4.127 1-00 78 142 80 109 4. 3.9 3. 3.28 1-15 80 148 80 148 4.2 4.3 4.3 4.129 1-80 78 142 74 135 4. 3.9 4. 3.830 1-45 40 73 78 138 1.9 1.8 4. 4.31 2-00 38 89 74 135 2.1 2. 4. 4.82 2-15 40 73 88 158 2. 2. 4.8 4.5
for 8 hour trials on Feb. 20&21, 1898
I• H.P. Total.20 21 20H. C. H. C.
4.85 4.23 2.43 2.12 9.08 4.554.85 4.52 3.42 3.03 9.37 8.454.3 4.1 2.8 2.42 8.4 5.03
3.55 3.38 2.85 2.42 8.93 5.07
4.38 3.98 2.51 2.39 8.32 4.90
4.85 4.83 3.35 2.99 9.40 8.344.97 4.83 3.48 3.09 9.80 8.554.38 4.04 1.59 1.57 8.40 3.18
4.12 3.81 1.98 1.85 7.93 3.81
4.3 4.1 1.09 1.08 8.4 2. i5
4.14 3.94 1.12 1.04 8.08 2.183.81 3.41 1.03 .99 7.02 2.021.98 1.91 1.14 1.13 3.87 2.27
2.21 2.08 1.09 1.07 4.27 2.18
2.21 2.03 1.12 1.04 4.24 2.182.09 2.03 .85 .81 4.12 1.88
2.2 2.02 1.05 .98 4.22 2.021.94 1.88 3.82
1.91 1.74 . 88 .73 3.85 1.59.97 .94 .74 .78 1.91 1.50
.78 .71 .73 .89 1.49 1.42.71 .82 .75 .89 1.33 1.44.87 . 88 .73 .74 1.33 1.47.75 .73 .84 .84 1.48 1.28.82 .80 .75 .73 1.82 1.48.87 . 88 .78 .74 1.33 1.52.73 .89 .42 .41 1.42 .83.78 .78 . 80 .74 1.58 1.54.73 .89 .80 184 1.42 1.33.18 . 18 .73 .89 .34 1.42.19 .17 .89 .87 . 38 1.38
.19 .18 . 98 • 88 .37 1.84
Z O  *  S 
6 0 1 1 1 ^ 5  o f  c a r d s
Pj_ citje.
Method of Conducting Fan Tests.
The fan was connected to the engine by an 8 inch belt 3d feet long. The ratio of 
fan pulley to engine pulley is 1. to 1.82. The velocity of the air in the ducts was taken at
a point about ten feet from the heater by an anemometer; the calibration and description of 
whioh is shown in Table VI, and on page 3 7*
To obtaij? a uniform velocity, the anemometer was moved around over the cross-seotion of 
the duct and kept inside a full minute. The temperature or the air was also taken at the 
same point. Tables VII to X give results of fan test obtained on dates indicated.
Anemometer Calibration.
■» „For the purpose of calibrating the anemometer, we measured off 100 feet at Military Hall,
whioh has 100 x 150 feet clear floor space. Precautions were taken to avoid all draughts, by 
keeping all windows and doors closed, and allowing no one in the building but ourselves. One 
then took the anemometers, one in each hand, and starting about ten feet before the mark, walk­
ed with a uniform speed towards it. When the mark was reaohed, time was called, and the anem­
ometers started recording until the 100 foot mark was reaohed. Here the reading was noted,and 
also the time which was recorded with a 3top watch.
This process was repeated, going back and forth, and results obtained are given in Table V 
To determine the pressure in the hot air duct, a gauge has been constructed, the descrip­
tion of which is on page 32b of "Carpenter's Experimental Engineering".
TABLE VI
Readings of Two Anemometers, A and B, in Walking 100ft. in Given Time.
Time in 
Seconds.
A. B Time in 
Seconds.
A. B. Mean Values for 100ft.
10. 165 60 20 124 75 Velocity. A. B.10. 136 62- 20 130 74 100 54.5 37.10.25 133 60 20. 126 74 250 104. 65.11. 136 79 20. 121 73 300 123.2 71.214. 132 60 20. 132 77 400 131.3 77.515. 133 76 20. 120 72 500 135. 60.215. 133 77 20.25 130 76
15. 133 79 20-25 121 73 Remarks.15.25 126 76 20.5 117 71 Anemometer A will record more15.25 127 20.5 132 74 correctly at a velocity of 250 ft.lti. 135 76 20.5 119 77 per minute, and B at a velocity16.5 135 76 20.5 125 74 over 500 ft. per minute.16.75 129 75 21. 122 71 In tests B was used, y  Oept.
17.25 131 77 21. 122 71
Id. 129 75 22.5 119 73
16.5 135 77 22.5 132 74
16.75 139 61 23.75 116 66
19.25 129 76 24. 122 70
19.25 129 79 25. 109 66
19.25 116 74 31. 115 72
19.25 126 74 33. 66 57
19.75 121 69 43. 57 36
19.75 130 7.2 47. 52 3619.75 132 76 47. 92. 57
TABLE VTT
Record of a Preliminary 3? Hour Test of Pan on Oct. 29, -'95.
Time. R. P. M. Air velocity 
Ft. per Min. Temperature Fahr.8-15 — 904 1248-30 184 800 1208-45 184 814 1259-00 142 880 1289-15 100 410 1809-30 91 440 1809-45 93 489 19010-00 91 341 18010-15 95 455 18810-30 104 419 18010-45 109 483 18011-00 98 448 18011-15 102 448 18811-30 91 485 18011-45 87 282 17812-00 87 124 18112-15 37 15012-30 89 15812-45 70 1581-00 45 1581-15 34 1481-30 38 1481-45 58 1422-Oo 93 1442-15 104 1442-30 59 1442-45 38 142Average. 319.3 158.
Remarks.
Fan stopped; natural draught.
TABLE VITT
8 Hour Record of a 88 "X30" B. F. Sturtevant Fan on Dec. 13,Time. R. P. M. Air velocity. Temperature of Remarks.Ft. per Min. Air, Fahr.8-00 288 1385 1888-15 255 1118 1888-80 218 1092 1888-45 20? 578 170 Cold air duot wide open9-00 178 522 1719-15 198 598 1749-80 200 882 128 Steam throttled in heati9-45 193 881 11010-00 153 812 12010-15 lbO 539 12010-30 180 503 11810-45 148 537 100 One section out out.11-00 184 431 10811-15 149 528 10211-80 91 380 10411-45 98 381 11212-00 102 405 11812-15 102 324 11812-30 91 389 12012-45 8? 334 108 -1-00 82 358 1081-15 91 273 1021-30 95 282 98 Two sections cut out.1-45 87 317 1202-00 87 381 1302-15 91 355 1082-30 105 402 922-45 108 294 983-00 108 -  —
Average. 522 123
Time.
Record of a TABLE TX.5 Days Test with a 88x30 B. F 
on Jan. 28. 29, and 30. . Sturtevant -'98. Steel Fan
28
R.P.M. of' Fan. Velocity of Air in Ft. per MinTerap. of Air in Due t.C.
7-00
29 30 28 29 30 28 29 30273 280 245 — 1258 1439 —  ». 78 737-15 291 289 229 1130 1180 1313 75 727-30 273 255 218 1480 917 1389 75 73 727-45 185 174 200 793 747 1153 75 80 458-00 193 178 198 951 828 1113 73 58 568-15 164 173 198 588 880 1178 74 55 458-30 273 255 218 1480 917 1389 75 73 728-45 185 174 200 793 747 1153 75 80 459-00 185 127 193 882 877 1202 71 54 349-15 148 134 189 505 717 1124 70 58 309-30 138 131 182 831 740 905 88 54 319-45 127 80 185 589 417 970 88 55 3210-00 127 73 185 537 403 1009 88 54 3010-15 142 80 182 454 432 1000 85 40 3010-30 148 78 174 378 358 988 82 35 3110-45 109 80 185 837 454 993 80 43 3011-00 120 78 189 551 428 1077 80 45 3211-15 118 78 185 528 414 1018 81 47 3211-30 112 78 189 429 391 1014 80 47 3211-45 109 80 185 493 420 985 59 48 3212-r00 109 80 193 488 392 1183 58 48 3212-15 109 78 203 537 445 1137 58 49 3212-30 91 78 193 280 415 753 59 39 3312-45 83 — 189 387 398 987 _  — 33 321-00 — 78 182 — 388 991 35 321-15 109 78 158 312 387 828 60 35 321-30 112 78 180 403 230 808 60 85 321-45 78 78 188 - - - 350 507 31 332-00 —  — — 78 171 291 338 701 63 29 322-15 109 80 188 341 340 898 65 29 332-30 94 80 188 375 318 782 65 29 332-45
Average.
Corrected.
98 87
583.5 
898.4
558.7 
887.2
1020
802
83
85.1 47.7 
149.IF. 117.8F.
37-4 
99* 3F.
TABLE X
8 Hour Record of a 88"x30" B. F. Sturtevant Fan; Feb.20 and 21, -*98.
Time. . R. P. M. Velocity of Air. Temperature of Air. Remarks20 21 20 21 20 21ti-30 295 237 1797 1530 78 C. 83 C.8-45 302 266 1718 1598 80 837-00 291 287 1814 1507 80 80 .7-15 278 246 1533 1473 78 807-30 295 240 1818 1381 78 807-45 309 288 1785 1848 81 788-00 309 289 1824 1877 81 798-15 295 178 1544 1338 79 738-30 291 218 1899 1351 80 738-45 291 171 1848 1033 80 739-00 288 188 1593 1088 79 739-15 273 180 1407 934 81 729-30 218 175 1270 1120 82 739-45 229 184 1158 930 82 7510-00 228 187 1092 982 82 7210-15 228 149 1292 941 78 7310-30 222 184 1152 935 81 7310-45 222 — 1238 983 81 7311-00 218 148 1170 901 75 7311-15 184 142 998 882 73 7311-30 148 138 938 889 72 7311-45 142 138 753 948 89 7312-00 135 138 785 852 88 7212-15 148 135 881 835 88 8312-30 184 142 875 858 70 5312-45 135 148 889 839 87 551-00 142 109 928 958 70 451-15 148 148 882 828 71 421-30 142 135 820 713 89 431-45 73 138 481 821 75 402-00 89 135 537 788 73 382-15 73 158 573 73Average. 1Q-OQ_VL - 3.0r/ ° 6 i * r-\Tn / •, T rv ^Correct. 800. 718.
— O ■ 1 r1*6 & ± » 4 r  .
Method of Obtaining Temperatures of Room3 .
Temperatures were taken with four thermometers plaoed 
on a 3 trip at 1, 3, 5, and ? feet respectively. The read- 
ings were taken every 45 minutes at the same time by the teach­
ers in each room. The strips were shifted from place to 
place every time a reading was taken, so as to obtain an av­
erage result of temperatures.
Table XI on pages 33 to £/ gives the temperatures of dif­
ferent rooms on each of the separate days.
Table XII on pages 42 to 4 gives the average results 
for the same days.
Temperature Readings During an 8 Hour Test on Deo. 13,-'95.
External Temperature 22.8°.
Room 1. A.
Time. Distance from floor in feet. Remarks.
1. 3. 5. 7.
6-40 44 44 44 44 . No fire in boiler.
7-40 54 61 62 78
8-35 68 78 82 90 Trial began.
9-30 68 74 77 81 NOTE.
10-15 68 71 71 80 The smallest children in
11-00 69 73 74 79 school; seats very low;
11-45 68 70 70 79 room facing north; ther­
12-30 65 67 67 78 mometers opposite opening.
1-30 68 68 70 72
2-30 68 70 72 72
Average. 68.75 71.36 72.875 79.62
Temperature Readings During an 8 Hour Test on Dec. 13,-'95
External Temperature 22.8
Room 8. A.
Time. Distance from floor in feet. Remarks.
1. 3. 5. 7.
Temperature.
8-40 44 44 44 44
7-40 53 57 59 87
8-30 88 80 82 82 Trial Began.
9-15 82 85 75 77 N. W. corner of building
10-10 85 74 80 81 Majority, small children
10-45 88 78 81 82
11-30 89 74 79 82
12-15 88 72 78 78
1-00 70 70 74 78
1-45 88 89 72 72
2-30 70 72 74 74
3-15 70 72 74 74 •
Average. 87.8 72.4 78.7 78.
Temperature Readings During an 8 Hour Test on Deo.13 ,-*95.
Outside Temperature 42.5°
Room 0. G.
Time. Distance. from floor in feet • Remarks.
1 . 3. 5. 7.
Temperature.
0-40 44 44 44 44 No fire in boiler.
7-40 54 01 02 70 Slightly warmed.
8-35 60 70 79 82 Trial began.
9-30 00 70 7 9 83
10-15 00 71 73 80
11-00 07 71 73 77
11-45 07 09 70 73
12-30 00 07 00 71
1-30 02 60 00 09
2-30 00 00 09 72
Average. 00 09 72.125 75
Temperature Readings During an 8 Hour Test on Dec. 13,-'95
External Temperature 22.8°
Room, Lower and Upper Halls.
Time. Di3tanoe from floor in feet. Remarks.
1. 3. 5. 7.
L. U. L. U. L. U. L. U.
8-15 80 80 62 62 74 70
9-30 84 84 66 68 76 74
10-30 85 84 66 66 71 74 NOTE.
11-30 82 84 66 67 72 74 Only one opening in lower
12-30 84 88 67 70 74 74 floor, none in upper.
1-30 58 64 66 68 74 72 Reoess for dinner.
2-00 82 64 66 68 74 72
3-00 84 64 70 78 74 70
Average. 82. 3764. 65.3 66.1 73.6 72.5
Temperature Readings During an 8 Hour Teat on Dec. l5#-*95.
External Temperature 22.8°
#
Room» Chemical Lab. •
Time. Distanoe from floor in feet. Remarks.
1. 5. 5. 7.
8-40 44 44 44 44 No fire in boiler.
7-40 82 84 t>e>
8-55 88 84 77 Trial began.
9-50 72 70 78
10-15 75 77 72 NOTE.
11-00 75 88 77 Boiler room below.
11-45 74 78 75 •
12-50 57 58 88 Windows open one hour.
Average. 88.4 88.14 75. Room closed.
Temperature Readings During an 6 Hour Test on Deo.13,-'95.
External Temperature 22.5°
Room, Natural History Laboratory.
Time. Distance from floor in feet. Remarks.
1. 3. 5. 7.
6-40 44 44 44 44 Fire not started in boiler.
7-40 62 66 76
6-30 62 70 75 Test Begun.
9-30 64 66 76
10-30 65 67 75
11-45 66 71 79
12-30 70 70 60
1-30 70 72 60 Used as study room.
2-00 69 70 60 NOTE.
3-00 69 70 60 Thermometer (7) out of order.
Average. 67.1 69.75 76.1
Temperature Readings During an 8 Hour Test on Dec. 13,-'95.
External Temperature 22.6°.
Room* Latin.
Time. Distance from floor in feet. Remarks.
1. 3. 5. 7.
6-40 44 44 44 No fire in boiler.
7-40 55 64 68
8-20 60 68 74 Trial Began.
9-30 64 68 72
10-15 66 72 76
11-00 66 72 75
11-45 67 71 75
12-30 68 72 75
1-30 64 70 72
2-00 64 70 72
3-00 63 70 72.
Average. 65.4 70.3 73. b Vacant from 1-30 P. M.
Temperature Readings During an 8 Hour Test on Dec. 13,-'95
External Temperature 22.6°.
Room, Mathematics.
Time. Distance from floor in feet. Remarks.
1. 3. 5. 7.
6-40 44 44 44 First two readings not considered.
7 -46 58 64 70
8-20 62 72 80 Trial began. Thermometers
9-30 66 68 70 opposite opening.
10-15 66 68 70 Thermometers on side.
11-00 67 67 70 NOTE.
11-45 67 67 70 Temperature kept low by
12-30 67 70 72 request of instructor.
1-30 65 68 68
2-00 62 66 70
3-00 64 64 70 Vacant from 1-30 P. M.
Average. 65.1 65.5 71.1
Temperature Readings During an a Hour Test'on Dec. 13,-'95.
External Temperature 22.5°.
Room, High School (proper).
Time. Distance from floor in f eet. Remarks.
1. 3. 5. 7.
E. W. E. W. E. W. E. W.
6-40 44 44 44 44 44 44 44 44 No fire in boiler
7-40 50 52 56 5 a 62 66 71 72
a-2 0 5a 59 6a 6a 74 78 86 80 Test began.
9-30 66 64 aa 66 69 68 70 70 NOTE.
10-15 64 65 67 66 70 70 72 72 Two sets of thermometers
11-00 66 66 66 68 68 68 70 70 were used, on east and
11-45 64 66 66 66 68 67 68 68 west sides of room.
12-30 64 67 66 68 68 68 69 70
1-15 62 62 64 64 68 67 69 70 Windows open 25 minutes.
2-00 62 64 64 66 66 66 68 70
2-45 64 64 64 66 66 68 68 72
Average. 63.3 64.1 65.9 66.6 68. 5 68. 8 71.1 71.3
Temperature Readings During an b Hour Test on Jan. 2b, 29, and SO,-'9b. 
External Temperature 30°,39°,and 43.8° respectively.
Room 1. A.
Time. Distance from floor in feet. Remarks.
1. 3. 5. 7.
- TemperatureJ 2b 29 30 2b 29 30 2b 29 30 2b 29 30
7-SO 50 66 54 50 76 56 50 76 56 50 84 58 Readings taken by
b-30 b4 62 61 69 69 6b 71 69 6b b4 82 75 teacher. Children
9-15 b? 63 63 70 66 67 73 67 6b b6 76 7b very small.
10-00 b9 67 64 72 70 67 73 71 67 83 78 71
10-45 b9 6b 66 72 71 6b 73 71 6b 84 75 71
11-30 70 69 67 74 70 69 74 70 69 84 74 71
12-15 70 6b 67 73 70 69 74 70 69 84 76 72
1-00 69 68 67 71 70 69 71 70 69 85 7b 73
1-45 70 6b 69 72 70 71 73 70 71 86 74 74
2-30 69 69 69 72 71 70 73 71 70 84 73 72
3-00 67 70 70 69 70 70 69 70 71 71 73 72
Average. bb.7 67. 65. 69.4 70 67.6 70.4 70.4 68. 74. 1 77.5. 71.
ITemperature Readings During 8 Hour Tests on Jan. 28, 29, and SO,-'96. 
External Temperature 30°,39°,and 43.8° respectively.
Room 8. A.
Time. Distance from floor in feet. Remarks.
1. 3. 5. 7.
Temperature.28 29 30 28 29 30 28 29 30 28 29 30
7-30 52 58 60 52 68 60 52 72 64 52 78 70
8-30 60 62 64 62 69 71 65 72 73 68 80 77
9-15 62 60 65 69 66 72 76 72 73 80 80 71
M 0 1 o o 64 66 68 68 68 71 72 72 72 78 78 72
10-45 66 66 72 70 72 76 72 76 76 78 80 78
11-30 69 69 72 71 74 76 72 76 77 78 81 78
12-15 66 71 68 68 75 70 76 78 71 77 80 78
1-00 64 69 68 66 73 69 68 76 71 72 80 78
1-45 70 69 69 71 74 70 72 76 73 76 80 78
2-30 70 68 71 72 72 73 75 73 82 80* 78 82 •Mixing damper moved
2-45 70 70 71 72 70 73 74 73 76 82 78 78 by pupil, intentional
Average. 65 66 68 67 71 71 70 74 73 75 79 76
Temperature Readings During 8 Hour Tests on Jan. 28, 29, and 80,-'98. 
External Temperature 80°,39°,and 48.8° respectively.
Room 8. C.
Time. Distance from floor in feet. Remarks,
1. 3. 5. 7.
Temperature.2b 2D 30 28 29 30 28 29 30 28 29 30
8-45 50 44 52 50 44 52 50 44 52 50 44 52 These were taken
7-30 53 62 54 53 68 55 55 74 56 55 75, 58 by instructor of
8-80 65 64 66 70 69 74 74 70 78 78 75 80 school, when re­
9-15 65 66 66 70 68 67 74 73 71 80 85 cess bell rang.
10-00 67 69 68 71 73 69 74 76 70 81 74
10-45 69 66 69 71 71 69 75 74 70 81 72
11-30 69 68 70 71 72 70 78 74 70 79 72
12-15 70 70 70 70 73 70 73 76 71 79 73 *
1-00 69 67 70 70 69 70 70 73 71 76 74
2-00 69 65 70 70 68 70 70 72 71 76 72
3-00 69 65 70 70 68 71 71 71 71 76 73
Average. 65 64 66 67 67 67 69 70.6i 67 74 70.4
Temperature Readings During b Hour Tests on Jan.
External Temperature 30°,39°,and 43.b°
Room, Chemical Laboratory. 
Tima Distance from floor in feet.
1.
2b, 29, and 30,-'9b. 
respectively.
2b 29 30
7-30 4b b4
b-30 70 bb b9
9-30 bb 70 b9
10-30 70 75* 72
11-30 72 bO* 74
12-30 70 78 7b
1-30 70 78 74
2-30 70 74 71
3-00 70 70 70
Average. 70 ' 71 71
3.
2b
5.
Temperature. 
29 30 2b
48 bb
70 70 b9 72
70 73 69 72
74 80* 72 74
73 80* 7b 74
70 78 7b 75
71 80 74 74
71 75 72 75
70 70 71 71
71 72 71.7 73
7.
29 30 28 29 30
50 bb 55 bb
72 70 73 74 72
75 71 74 78 72
80 73 7b 80* 77
81 7b 74 82* 7b
81 77 7b 81 7b
80 75 7b 80 77
7b 73 7b 7b 75
72 72 72 73 78
74 72 74 75 74
Remarks.
Room above boiler; 
receives a large a- 
mount of radiation 
from below. •Ther­
mometers placed at 
S. side of room in 
the sun. On Jan.30 
the room was venti­
lated, but no hot air 
was sent.
Temperature Readings During a Hour Tests on Jan. 2a, 29, and 30,-'9b. 
External Temperature 30°,39°,and 43.a° respectively.
Room, Lower Hall.
Time. Distance from floor in feet.
1.
2a 29 30
a -4 5 42 44 50
7-30 59 59 ao
a-30 ao ao a i
9-30 as aa a4
10-30 aa a? aa
11-15 aa a? aa
11-45 aa a7 a 9
12-30 a7 aa aa
1-30 aa aa aa
2-15 a7 aa a9
3-00 aa aa aa
Average. d5 a3 a4
3.
2a
5.
Temperature. 
29 30 2a
42 44 50 43
59 a4 ao a3
a2 a4 e3 70
a9 aa a4 73
70 a a aa 74
aa a7 a9 74
a 7 aa a9 74
aa a 7 aa 74
aa aa a7 74
aa aa 70 73
a9 a9 70 71
a4 a4 as 70
7.
29 30 2a 29 30
45 50 44 c 45 52
72 70 aa 75 72
73 71 72 74 72
74 aa 79 7a a9
73 70 79 74 72
73 71 7a 75 73
72 70 77 74 71
70 a9 75 72 70
74 a9 7a 75 70
70 71 75 71 72
70 72 73 71 73
70 aa 72 71 70
Remarks.
Readings taken often 
to notice the effect 
of dinner recess.
Temperature Readings During a Hour Tests on Jan. 2a, 29, and 30,-'95. 
External Temperature 30°,39°,and 43.a° respectively.
Room, Natural History.
Time. Distance from floor in feet. Remarks.
1.
2a 29 30
3.
2a
5.
Temperature. 
29 30 2a 29 30
7.
28 29 30
7-30 51 a2 5a 52 55 ao 52 59 52 53 63 53 Room occupied all
a-30 at> a4 a9 aa 89 70 70 70 71 71 72 73 the afternoon as
9-15 aa as a7 70 59 71 74 72 7a 77 75 78 study room.
10-00 a9 aa 70 71 70 72 73 74 74 75 75 75
10-45 a9 aa 73 70 71 74 71 74 74 74 78 75
11-30 70 a9 72 72 70 74 74 71 75 75 72 77
12-15 a9 aa 71 70 57 72 71 59 75 74 70 78
1-00 70 aa 70 70 70 71 71 71 72 72 72 74
2-00 71 a9 70 71 71 71 72 72 71 73 73 73
3-00 70 70 70 70 72 70 71 73 71 72 74 72 «
Average. aa a7 a9 59 59 70 70 71 72 73 73 74
Temperature Readings During 3 Hour Tests on Jan. 2 29, and 30,-'99
External Temperature 30°,39°,and 43.3° respectively.
Room, Latin.
Time. Distance from floor in feet. Remarks.
1. 3. 5. 7.
Temperature.
23 29 30 23 29 30 23 29 30 23 29 30
7-30 30 32 81 90 92 81 91 83 82 83 83 83
3-30 34 34 65 71 94 88 77 85 87 73 98 . 89
9-IS 93 99 87 71 85 83 74 68 89 78 89 70
10-00 93 87 89 71 83 89 74 83 70 78 70 71
10-45 33 87 70 72 83 70 74 89 71 79 71 72
11-30 93 89 71 72 89 72 74 71 73 75 72 74
12-15 39 89 72 72 70 73 73 71 74 75 72 74
1-30 39 88* 70 71 88 70 72 87 71 74 70 72 ‘Window opened by
2-15 70 87 71 71 83 71 73 89 72 75 70 73 janitor.
3-00 71 99 72 71 70 72 72 71 78 73 72 78
Average. 97.5 88.8 83. £i 70. 87. 89. 72.4 83. 70.5 74. 89.2 71.4
/Temperature Readings During 8 Hour Tests on Jan. 28, 29, and 50,-'9b. 
External Temperature 30°,39°,and 43.8° respectively.
Room, Mathematics.
Time. Distance from floor in feet. Remarks.
1. 3. 5. 7.
Temperature28 29 30 28 29 30 28 29 30 28 29 30
7-00 58 82 59 58 70 82 58 78 82 59 80 84 These readings were
7-45 88 88 87 89 70 89 89 78 70 71 79 71 taken by instructor,
8-30 88 88 89 88 87 70 72 73 70 73 78 ' 74 who was critical a-
9-15 88 84 70 71 88 70 74 70 71 75 73 73 bout our results on
10-00 87 88 89 72 89 70 75 70 71 79 73 73 previous tests.
10-45 89 88 89 74 89 70 78 72 71 78 74 73
11-30 88 88 88 72 89 70 78 72 71 78 74 72 Regulating chain
12-15 89 88 89 70 88 71 71 74 71 73 78 72 left at mid-posi­
1-00 89 89 89 70 89 71 71 70 72 73 72 72 tion.
2-00 70 88 88 70 70 70 70 72 72 71 72 71
3-00 70 70 89 70 70 70 72 71 72 73 71 73
Average. 87 88 88 70 89 70 74 72 70 73 73 71
Temperature Readings During a Hour Tests on Jan. 2b, 29, and 30,-'9b. 
External Temperature 30°,39°,and 43.8° respectively.
Room, High School Proper. (South End)
Time. Distance from floor in feet.
1.
28 29 30
3.
28
5.
Temperature. 
29 30 28
8-45 44 41 45 44 42 45 44
7-30 53 58 54 53 66 58 55
8-30 87 68 69 67 68 69 68
9-15 88 65 67 67 69 67 73
10-00 87 67 68 68 68 69 71
10-45 87 69 69 68 70 71 72
11-30 88 67 70 68 70 72 72
12-15 88 69 71 68 70 71 72
i-00 88* 67 70 64 69 70 68
2-00 88 69 69 69 70 70 70
3-00 70 70 70 71 72 70 71
Average. 65 64 66 64 67 66 67
29 30 28 29 30
42 45 44 43 45
71 60 55 76 60 Readings taken by a
69 70 70 74 ' 71 High Sohool pupil
70 69 74 72 70 under direction of
69 70 74 71 71 teacher.
71 71 76 72 73
71 73 76 73 74
71 72 76 73 73
70 70 74 71 71 •Dinner recess.
71 71 71 73 71
73 71 73 73 73
68 67 70 70 70
Temperature Readings During 8 Hour Tests on Jan. 28, 29, and 30,-'96. 
External Temperature 80°,39°,and 43*8° respectively.
Room, High School Proper. (North End)
Time. Distance from floor in feet. Remarks.
1.
28 29 30
3.
28
5.
Temperature. 
29 30 28 29 30
7.
28 29 30
6-45 44 45 50 44 45 50 44 45 50 44 45 50
7-30 53 58 59 58 66 59 58 68 59 58 72 59
8-30 67 64 65 67 68 69 68 70 70 70 77 71
9-15 66 65 68 67 69 69 73 70 71 74 76 72
10-00 67 66 70 69 69 71 71 71 72 76 75 73
10-45 68 67 69 69 69 70 70 70 71 76 74 72
11-30 68 67 70 70 68 72 70 70 73 76 78 76
12-15 69 66 73 70 66 74 71 69 75 75 70 76
1-00 n 68 66 70 68 67 70 70 69 71 71 71 72
2-00 68 67 73 69 69 74 71 70 74 72 71 75
8-00 70 70 71 71 70 72 78 71 72 73 71 73
Average. 64 64 67 66 66 69 67 67 69 68 70.4 70
Temperature Headings During a Hour Tests on Peb 
External Temperature 5.5°, and 16.2°,
Room 1. A.
Time. Distance from floor in feet.
1. 3. 5. 7.
Temperature.20 21 20 21 20 21 20 21
6-00 31 36 32 36 33 40 34 40
7-00 46 44 50 46 56 46 56 58
7-45 60 64 64 74 72 74 90 86
8-30 60 63 64 69 72 73 66 85
9-15 66 66 70 66 60 74 90 85
10-00 70 66 70 70 76 76 92 88
10-45 71 71 70 73 76 76 90 84
11-30 70 67 70 66 72 76 90 82
12-15 66 70 69 74 72 75 90 78
1-00 70 70 71 72 72 73 66 74
1-45 72 70 73 71 75 72 86 76
2-30 71 66 72 69 74 70 86 73
3-00 71 69 71 66 72 70 86 73
Average. 66.4 65.6 67. 9 66. 5 72. 5 71.5 86.4 78.
20 and 21, -'96. 
respectively.
Remarks.
Smallest ohildren in 
building.
Thermometers placed 
opposite register.
Temperature Readings During 8 Hour Trials on Feb. 20 and 21, -'9b. 
External Temperature 3.5°, and lb.2°, respectively.
Room 8. A.
Time. Distance from floor in Feet. Remarks.
1 . 3 . 5 . 7 .
Temperature.20 21 20 21 20 21 20 21
b-00 31 32 31 32 32 33 32 33
7-00 50 46 58 54 64 54 66 66
7-45 62 58 74 68 80 76 80 80
8-30 62 59 68 62 75 76 83 82
9-15 bb 62 68 67 75 70 85 71
10-00 68 67 72 72 75 74 85 74
10-45 68 70 72 76 75 80 85 80
11-30 70 70 74 76 75 80 76 80
12-15 68 69 70 71 72 77 76 78
1 o o 68 69
f
70 71 72 77 78 77
1-45 68 70 72 74 73 75 80 75
2-30 70 71 75 74 74 74 80 74
3-00 68 69 72 69 72 70 78 70
Average. 65.6 65. 70.4 69.5 73.5 73.5 79.3i 75.5
Temperature Readings During 8 Hour Tests on Peb,. 20 and 21, -'98.
fixternal Temperatur b  3.5 and 18. 2°, respectively.
Room 8. C•
Time. Distance from floor in feet. Remarks.
1. 3. 5. 7.
Temperature.20 21 20 21 20 21 20 21
(i-00 31 31 31 30 32 30 34 30
7-00 47 58 48 58 82 80 78 70 Readings taken by
7-45 58 t>6 50 88 72 88 84 75 teacher.
8-30 59 83 59 87 70 70 78 80
9-15 87 73 88 73 80 77 88 88
10-00 88 73 89 74 78 79 88 88
10-45 70 78 70 78 79 79 87 88
11 *-30 70 74 70 75 78 79 84 84
12-15 88 89 89 70 72 79 83 82
1-00 88 89 89 70 72 79 84 80
1-45 70 73 70 73 72 77 82 78
2-30 89 72 89 72 72 89 78 78
3-00 89 72 89 72 72 89 78 74
Average. 85.,2 89.8 85. 70.3 73.2 73.7 82.1 79. 9
Temperature Readings During 8 Hour Tests on Feb. 20 and 21, -'96.
External Temperature 3 • <.* t and lb.2°, respectively.
Room , Lower .Hall.
Time. Distance from floor in feet. Remarks.
1 . 3. 5. 7.
Temperature.20 21 20 21 20 21 20 21
6-00 32 33 32 33 34 34 Only one register
7-00 50 44 54 45 68 48 in floor.
7-45 58 58 59 64 70 70
8-30 58 58 64 66 72 75
9-15 64 64 68 69 74 75
10-00 64 68 67 70 76 75
10-45 65 69 68 70 76 74
11-30 66 70 68 71 75 76
12-15 66 70 68 72 75 76
1-00 66 69 70 72 74 76
1-45 67 69 69 73 74 75
2-30 68 69 69 73 73 74
3-00 68 68 70 72 73 73
Average 63. 8 64.6 66.1 68. 73.3 72.2
Temperature Readings During 8 Hour Tests on Feb. 20 and 21,
4}
-' 96.
External Temperature 3.5°, and 18.2°, respectively. 
Room, Chemical Laboratory.
Time. Distanoe from floor in feet. Remarks.
1. 3. 5. 7.
Temperature.
20 21 20 21 20 21 20 21
6-00 36 40 36 40 36 48 On the 20th, a win
7-00 50 48 53 4b 64 54 dow was open all
7-45 52 48 54 48 68 55 night.
8-30 59 50 66 56 71 58 Room over boiler.
9-15 60 68 69 69 73 70
10-00 63 68 70 69 74 78
10-45 64 68 72 69 77 76
11-30 65 68 71 69 78 76
12-15 68 70 72 72 76 77
1-00 69 70 71 72 75 77
1-45 70 73 71 73 73 75
2-30 70 73 71 73 73 74
3-00 71 73 72 74 73 74
Average. 61.4 67.7 67.6 66. 72. 9 70.3
Temperature Readings.During 6 Hour Tests on Peb. 20 and 21, -'96.
External Temperature 3.. 5'0, and lo. 2°, respectively.
Room, Natural History.
Time. Distance
1.
20 21
from floor in feet.
3. 5. 7.
Temperature.
20 21 20 21 20 21
Remarks.
6-00 33 40 33 40 34 40
7-00 56 66 64 66 72 70 Room occupied in af
7-45 64 66 70 66 76 72 ternoon3 as a study
a-30 64 66 70 66 76 72 room, and there was
9-15 64 66 66 69 72 74 a great deal of mov
10-00 66 69 66 70 73 76 ing about.
10-45 66 70 66 74 74 77
11-30 70 72 72 73 76 74
12-15 71 72 76 72 77 73
1-00 71 72 76 72 76 73
1-45 72 72 75 72 77 74
2-30 72 72 73 72 75 74
3-00 72 71 73 71 76 73
Average. 67..6 70.1 71. 9 70.7 75. 5 73.5
Temperature Readings During 8 Hour Tests on Feb. 20 and 21, -'9b.
External Temperature 5.5°, and lb.2°, 
Room, Latin.
Time. Distanoe from floor in feet.
1 .
20 21
3.
20
5.
Temperature 
21 20
•
21
b-oo 31 38 32 38 33 38
7-00 48 58 60 60 70 66
7-45 50 66 60 68 70 70
8-30 51 68 59 70 76 72
9-15 bO 70 70 74 76 74
10-00 b2 72 72 73 77 76
10-45 b4 74 74 75 78 76
11-30 64 74 7b 75 78 76
12-15 66 70 74 74 77 75
1-00 67 70 73 73 76 74
1-45 68 70 74 73 75 74
2-30 67 71 74 72 75 73
3-00 68 70 74 71 76 72
Average. 61.2 69.4 70. 71. £> 75.3 73.1
respectively.
Remarks.
Room occupied only 
from 10. A. M.
Temperature Readings During 6 Hour Tests on Peb. 20 and 21,
External Temperature 5.5°, and Id.2°, respectively. 
Room, Mathematics.
Time. Distance from floor in feet. Remarks.
1 . 3. 5. 7.
Temperature •
20 21 20 21 20 21 20
6-00 31 40 31 40 32 40
7-00 50 66 59 66 64 70
7-45 62 66 66 69 66 71
6-30 63 67 69 66 66 72
9-15 64 66 70 67 71 72
10-00 66 66 71 69 72 74
10-45 66 69 73 70 75 73
11-30 66 66 74 70 76 74
12-15 70 69 73 72 76 74
1-00 69 70 74 73 75 74
1-45 69 70 74 73 75 75
2-30 69 71 72 73 74 75
3-00 69 71 71 73 74 74
Average 65.4 66. 7 70. 5 70.4 72.3 73.1
Temperature Readings During 8 Hour Tests on. Feb. 20 and 21,
Time.
External
Distance
1.
20 21
Temperature 3.5°, and 16.2°,
Room, High School. (South)
from floor in feet.
3. 5. 7.
Temperature.
20 21 20 21 20 21
respectively. 
Remarks.
6-00 3? 38 38 38 broke38 38 38
7-00 4b 56 57 54 70 66 80
7-45 59 50* (>4 65 73 67 82 * Windows opened by
8-30 58 58 64 68 74 69 80 Janitor.
9-15 58 69 65 72 75 71 79
10-00 59 69 67 71 76 71 77
10-45 60 YO 67 71 74 72 77
11-30 60 70 68 71 74 72 76
12-15 60 70 70 70 73 71 76
1-00 62 69 70 71 73 72 76
1-45 63 70 69 70 74 72 77
2-30 6? 70 70 71 73 72 76
3-00 69 71 70 71 72 71 75
Average. 60.2 66. 66.7 69. 5 73. 4 70. 5 77. 6
Temperature Readings During 8 Hour Tests on Feb. 20 and 21, -'98
External Temperature 3.5 °, and 18. 2° respectively.
Room » High School. (North)
Time. Distance f'r om floor in feet. Remarks.
1 . 3. 5. 7.
Temperature •
20 21 20 21 20 21 20 21
a-oo 31 40 33 40 33 40 34 40 An opening in floor
7-00 57 57 88 80 (id 87 73 75 on north side of room,
7-45 58 84 84 6U 89 88 74 79 left thermometer to
8-30 59 83 84 88 70 70 78 80 determine effect.
9-15 59 83 85 70 78 74 78 81
10-00 80 83 88 71 79 73 80 78
10-45 83 84 88 71 80 72 84 78
11-30 84 70 87 71 79 74 88 80
12-15 89 70 70 70 78 73 84 79
1-00 89 89 70 70 72 73 79 77
1-45 70 70 71 70 72 72 80 78
2-30 71 70 72 70 73 72 81 77
3-00 72 70 73 71 74 72 79 78
Average. 84..2 88. 87.8 88. 8 74.1 71.8 79.8 78.
TABLE XU.
Average Temperatures During an 8 Hour Test on Dec . 13, -'96 •
External Temperature 22.6°
Room. Distance Number of Size of Number of Number offrom floor in feet. Pupils Room. Windows. Exposed Wa1. 3. 5. 7.1. A. 88. 75 71.38 72.87 79.62 53. 25x30 4 2 i
8. A. 87.8 72.4 76.7 78. 31 25x30 4 2
8* 0 • 88. 89. 72.13 75. 41 25x30 4 2^
Lower Hall. 82.37 85.3 73.6 12x91
Chemical Lab. 88.4 88.14 73. 25 to 30 25x30 4 2
Nat. Hist. Lab .87.1 89.75 78.1 25 to 30 23^x25 3 2
Latin. 85.4 70.3 73.6 25 to 30 17^x25 4 2
Mathematics. 85.1 88.5 71.1 25 to 30 17^x25 3 1
High School g. 83.3 85.5 68.5 71.1 131 37x67 a 3
High School W. 84.1 88.8 68. 8 71.3 tf t> tt II
Average. 85.88 88.3 72.7 74.38
Average Results of Temperatures for Test on Jan. 28,-'96.
External Temperature 30°.
Room. Distance from floor in feet. Remarks.
1. 3. 5. 7. Average.
1. A. 86.7 69.4 70.4 74.1 70.01
8. A. t>5♦ 67. 70. 75. 69.2
8. C. t>5# 67. 69# 74. 68. 7
Lower Hall. 65. 64. 70. 72. 67.7
Chemioal Lab. 70. 71. 73. 74. 72.
Natural History. 68. 69. 70. 73. 70.
Lat in. 67.5 70. 7a. 4 74. 70.9
Mathematics. 67. 70. 74. 73. 71.
High School.(a) 65. 64. 67. 70. 66.5
High School.(b) 64 . 66. 67. 68. 66.2
Average. 66.8 67.7 70.3 72.7 69.2
Average Results of Temperatures for Test on Jan . 29, -'96.
External Temperature 39°.
Room. Distance from floor in feet.
1. 3. 5. 7. Average
1. A. 67. 70. 70-4 77.5 71.2
•
<00 fc»fc>. 71. 74. 79. 72.5
8. C. 04. 67. 70.6 -- 67.2
Hall. 63. 64. 70. 71. 67.
Chemical Lab. 71. 72. 74. 75. 73.
Natural History. 67. 69. 71. 73. 70.
Latin. 66.6 67. 68. 69.2 67.7
Mathematics. 66. 69. 72. 73. 70.
High School.(a) 64. 67. 68. 70. 67.2
High School.(b ) 64. 66. 67. 70.4 67.>
Average. 66.8 68.2 70.5 73.1 69.4
Remarks.
Average Results of Temperatures for Test on Jan. 50, - ’96.
Room.
External Temperature 45. 
Distance from floor in feet.
a °.
Remarks
1 . 5. 5. 7. Average.
1. A. 65. 67.6 6 d. 71. 67.9
a. a . ua. 71. 75. 76. 72.
a. c. 6 6 . 67. 67. 70.4 67 . 6
Hall. 64. 65. 6a. 70. 69.2
Chemical Lab. 71. 71.7 72. 74. 72.
Natural History. 69. 70. 72. 74. 71.2
Latin. 6 c>. a 69. 70.5 71.4 69. 9
Mathematics. aa. 70. 70. 71. 69. 9
High Sohool.(a) 6 6 . 6 6 . 67. 70. 67.5
High School.(b) 67. 69. 69. 70. 69.
Average. 67.26 66.65 69.65 71.7a 69.
Average Results or Temperatures for Test on Feb. 20, - ’ 98
' External Temperature 3. 5°
Room. Distance from :floor in feet.
1. 3. 5. 7. Average
1. A. 84.4 87.9 72.5 88.4 73.3
8 . A. 85.8 70.4 78.5 79.3 72.2
8 . C. 85.2 85. 73.2 82.1 71.2
Hall. 8 8 . 8 8 8 .1 — 78.8 87.4
Chemical Lab. 88.4 87.8 72.9 — 87.7
Natural History. 87.8 71.9 75.5 — 71.8
Latin. 8 1 . 2 70. 75.3 8 8 . 8
Mathematics. 85.4 70.5 72.3 — 89. 0
High School.(a ) 8 0 . 2 88.7 — 70.5 85.8
High School.(b) 84.2 87.8 74.1 79.8 71.2
Average. 84.8 88.4 73.8 78.4 71.2
f
Remark
Average Results of Temperatures lor Test on Feb. 21, -'9o. 
External Temperature lb.2 °.
Room. Distance 1'rom floor in ieet.
1 . 3. 5. 7. Average
1. A. 05.0 0 0 . 5 71.5 70.7 71.1
0 . A. b5. 09.5 73.5 75.5 70.0
OC o • 09. b 70.3 73.7 79.9 73.3
Hall. 04. b 0 0 . 72.2 0 0 . 2
Chemical Lab. 04.7 0 0 . 70.3 — 07.7
Natural History. 70.1 70.7 73.5 71.3
Latin. 09.4 71.5 73.1 71.3
Mathematics. 00.7 70.4 73.1 — 07.4
High School.(a ) 0 0 . 09. 5 73.4 77.0 71.0
High School.(b ) 0 0 . 0 0 . 0 71.0 70. 71.1
Average. 00. 99 09.32 72.0 70.9 71.2
Remarks.
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Method of Determination of Efficiency by Heating with the Hot Blast Heater.
The water actually evaporated, corrected for quality of steam, on Dec. Id, lt>95, the day
of our first test, was 6400.4 lbs. This is equivalent to 6400.4(H-h) B.T.U., H, and h being 
respectively the total heat units in steam of the average observed pressure; and in water of 
the average observed temperature of feed, as obtained from tables of the properties of steam 
and water. This gives the total number of heat units delivered by the boiler equal to 
6400.4(1166.6-129) I 6641055 B.T.U. Comparing the number of B.T.U. delivered to the heater, 
with the number taken up by the air, we are enabled to determine the efficiency of the heater.
The total number of cubic feet of air delivered by the fan in eight hours, was 2630464, 
as measured by a carefully calibrated anemometer. This amount gives 1572 cubic feet per pu­
pil per hour for 225 pupils, which was the total number of children in school.
In order to determine the number of units of heat given up by the heater to the air, it
will be necessary to know the weight of air in pounds passing through the heater during the 
test; the specific heat of air under constant pressure; and the rise of temperature of the air 
in passing through the heater.
The weight of air passing through the heater during the test, may be found from the fol­
lowing formula deduced from "Gay-Lussac's Law"J
.060744 V
Gr -- .--------------
14.002036(t-32)
■CBS...s s =  a „ ....= == = = -------------nrs...= = = = =  , aaaaaa........................sssssssss s............................= ..... = = ..= = = = ....as......aaa...as..============ —
Tn this formula, V equals the volume of air in ou. ft. passing through the heater, and t is 
the temperature of this air. Substituting the values of V and t obtained from the experiment, 
in the above formula, we get I
Grl89641 lbs.
The rise of temperature of the air in passing through the heater was found to be 100.5° F.
From the definition of specific heat, it requires .2575 heat units to raise one pound of 
air one degree; then for a rise of 100.5°, it will take .2575 x 100.5 for one pound; and for 
189641 lbs.,it requires 4526755 B.T.U.
The amount of heat lost in wasting the exhaust from the engine and pump was estimated in 
the following manner I A oold water meter wa3 used to measure the'amount of water required 
replace the loss from these sources. On the first day, it took 28.8 cu.ft. of cold water 
at 60°, to replace the amount wasted at a temperature of lb0°jtherefore, the loss in B.T.U., 
is 28.8 x 62.5 x (160-60)r 180000 B.T.U. This loss subtracted from the total number of B.T.U. 
will give a very close approximation to the number of B.T.U. delivered to the heater.
The efficiency being the ratio of the heat imparted to the air, to that delivered to the 
heater, we gett
4526755
---- I------------- --------- - s  70$.
6641055 - 180000
The results for the other days were obtained in the same manner, and are given in Ta­
ble XIII
TABLE XIIT
DateTotalWater B. T. U. Total cu. Cu. ft .Total Temp­ Temp-Rise B. T. U. B.T.U.fiffi-PoundslB95Coal fivapora-Obtained ft. of airof AirWeight era­ erat-of Imparted Lost cien-of& Burn “ted. from fu- Delivered per of Air ture ure Temp-to Air. in ex-cy ofSteam1696ed • Correct -el. in 6 hrs. Hour Passing of ex -of erat- haust.Heat-Condens­ed for Corrected per throughi ternalHot ure er. perquality for Anem­ Pupil .Heater. Air. Air. from sq.ft.of steam ometer for out­ of Heat­Readings. 225 side ing Sur­
Pupils Air. face.Dec.
13. 967. 6400.4 6640415 2630464 1572 169641. 1 2 2 .6 123.1100.54526733 16000070 .76
Jan.
2«. 700 5065 5297990 1913707.2 1701 124390. 930. 149.1119.13517776. 323010070.7 1.
Jan.
29. BOO 6326 6755166 3021460.9 1676 207273. 639 117.676.6 3676069 366160626 .77
Jan.
30. 715 5724 6239160 3526233.6 1959 250362. 643.6 99.3 55.5 3299779 43601660 .7
Feb.
20. 1766 12169 12633796 3517440 1953 221596. 73.5 169 165.56706626. 946176070.6 1.4
Feb.
21. 1420 10099 10533257 3146106.6 1749 210293. 716.2 134.4116.25902944 49420660.7 1.2
--- -"—. -..........  ............  ... ... Il
AIR ANALYSTS.
The apparatus used to determine the amount of CO.^  in the air is shown on Plate XV.
A. is filled with BA(OH)g , B with a dilute solution of H2 S04 in which 10c.c. equals .00419a
grams of H2 S04 , and i3 equivalent to l.bb9 c.c. C02 at 25°C.,and 7b0 m.m. pressure. C. i3 a 
1000 c.c. fla3k in which the sample is obtained by displacing distilled water. D is filled 
with Phenophtalein, and is used a3 an indicator for alkaline.
Having obtained a sample of air in C, we put in 25 c.c. of BA(0H ) 2 by means of the pi­
pette, E. By shaking well and allowing to stand for five minutes, the C02 in the air is ab­
sorbed; then one drop from D is put in. If the air does not contain enough of C02 to neutral­
ize the BA(0H)2 , the solution will turn red. Knowing the whole amount of BAfOHjg, we sub­
tract from it the amount of BA(0H ) 2 it aotually took to absorb the CO^. The remainder will
be the equivalent of CO^ in 1000 c.c. of air. Of the standard solution of H^S04 , 5.2b c.c.
neutralizes 25 c.c. of BA(0H)2 .
In this way, we found the results shown on plate VII.
p i c i
PLATS VTT.
Air Analysis.
Room. Number 
of air 
pie.
Of
in
c.c. HgSO^ actually 
sam- taken to neu­
tralize.
Equivalent of 
CO^ of H2 SO4 . CO^ in 10000  parts.
Remarks.
High School, a )900 3.1 2 . 1 8 4.05 5 foot level.
High School.b)900. 3.15 2 . 1 1 4.0 n
». C. 874. 2.3 2. 98 5.7
Mathematics. 890. 3.1 2 . 1 8 4.1
Latin. 904. 2. 9 2.38 4.4
1. A. 904 . 2 . 2 3.08 5.7 3 feet from floor
8 . A. 887. 2 . 1 3.10 8 . 1 Near floor.
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